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FOREWORD

There is a growing recognition of the fact that industrial
progress, like economic progress in general, is inseparably
linked to a healthy environment. Nations should ensure the
environmental sustainability of development, maximizing long-
term beneficial impacts on the quality of life by minimizing
adverse environmental effects. Reconciling industrial progress
with the need to safeguard the environment also represents a
major challenge to the international community: as some of the
major environmental issues are of a global nature, co-opera-
tion is essential to tackle them.

The United Nations Conference on Environment and
Development (UNCED) represents an important step forward
in tackling global environmental issues, examining, inter alia,
relationships between environmental degradation and indus-
trial activities to ensure better integration of development and
environmental issues.

In the eyes of UNIDO, environmentally sustainable in-
dustrial development (ESID), based on cleaner technologies,
could become one of the major instruments for attaining a
symbiosis betweendevelopment needs and ahealthy environ-
ment. As with all other aspects of development and the
environment, international co-operation will be needed to
ensure global agreement on basic issues and to make available
the required know-how, technologies and finance to the devel-
oping countries.

The present brochure aims at presenting, in brief,
UNIDQO’s views on key issues related to industrial develop-
ment and the environment as well as on actions required to
strenghten the contribution of industry to a healthy environ-
ment. [t is hoped that in the UNCED negotiation process this
brief exposé will be of assistance to developing countries in
identifying these key issues as well as the actions required to
strengthen industry’s contribution.
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I. MANUFACTURING, DEVELOP-
MENT AND THE ENVIRONMENT

A. Some basic issues

Safeguarding the natural environ-
ment is one of the major challenges faced by
humanity at the threshhold of the twenty-first
century. At the sane time, the need to improve living stan-
dards in the developing countries has lost none of its urgency.
All measures taken to find a balance between economic devel-
opmentand the need to preserve natural foundations will have
to acknowledge the crucial role of manufacturing. Its massive
contribution to improving material living standards cannot be

separated from its effects on nature.

In the improvement of material living standards and
knowledge levels, the manufacturing sector has been and
remainsa key factor. Housing, feeding and transporting people,
education, research and medical services are all dependent on
industrial products. Worldwide, manufacturing also provides
much of the employment which allows people to enjoy higher
levels of material welfare. But the massive and increasing
production of manufactured commodities is based on finite
natural resources, and the continuous search for new products
has led to the introduction of an increasing number of hazard-
ous, non-degradable man-made substances. In the past, mar-
kets either ignored or underestimated the cost of pollutionand
of natural resource depletion. This uneconomical approach to
nature has encouraged a pattern of industrial growth now
recognized to be unsustainable. Long-term development, for
which manufacturing is indispensable, must in the future be
built on the concept of environmental sustainability.

Manufacturingand the environmentare linked in several
ways:
(a) Through raw material exploitation;
(b) At the processing stage;

(c) Through products used as inputs in other produc-
tive activities;
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(d) Through the consumption and disposal of final
products; *

The impact of auxiliary activities tor the production and
distribution of manufactured goods such as transport and
energy generation (which are again based on industrial prod-
ucts and/or processes) should also be taken into account.
Because of the manifold, strong linkages betw een manufactur-
ing and the environment, the sector has a key role to play in
preventing a further deterioration of the environment; con-
versely, most measures to protect the environment will have
direct or indirect efiects on industrial development.

Productionand consumptionpatterns ofindustrial prod-
ucts differ among countries and population groups, and their
environmental impact is theretore differentiated. As pointed
out in a note by the Director General of UNIDO for the 1991
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General Conference =, “"the continuing

deterioration of the global environment

is closely related to the unsustainable

pattern of production and consumption

in particular in industrialized countries”.

The Preparatory Committee of the United

Nations Conference on Environment and

Developmenthas remarked that “current litestyles

and consumption patterns of the affluent middle class of some

developed countries ...arenot sustainable” #. At the industrial

sub-sector level, patterns differ as well, traditional heavy

industry being among those with the heaviest environmental
impact.

The effects of environmental deterioration are also differ-
entiated. While atmospheric change affects everybady, the
more localized forms of environmental degradation now seem
more common in developing countries (where, among others,
effluent control and waste disposal methods are often defi-
cient) and particularly affect the urban poor, who are reduced
to living and working in a heavily polluted environment.
Within this category, women and children are particularly at
risk. Finally, ecosystems react differently to damage, and
impacts may vary even locally. Measures taken toimprove the
environment or to prevent its further deterioration should in
short be problem-specific; at the same time, they should take
account of the possible interlocking of problems.

B. The involvement of the developing countries

While the unsustainable pattern of production and con-
sumptionin industrialized countries has been identitied as the
basic environmental problem at the global scale, sheer poverty
may make a stronger impact on the local or national environ-
mentindeveleping countries, withinevitable “spread ettects”
on the global environment. The relative impact of poverty
would be strongestinleast developed countries, with their fow
levels of per capita income and industrial development. Inds-
vidually, survival-oriented activities of the poor (such as
c«)tta“gc industries) may not have a major impact on the en-
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vironment, as the demands on resources are very modest; but
the combination of pop ulation pressure and unequal access to
productive resources ¥ forces an increasing number of people
to overexploit marginally productive, fragile ecosystems.

For developing countries, industrialization offers a way
out of poverty, but a lack of finarcial resources, know-how,
standards and information, inadequateenvironmental legisla-
tion and administrative capacity, as well as a general lack of
environmental awareness, often lead to widespread use of
environmentally unsound production processes that waste
raw materials and energy and unnecessarily cause pollution.
Because of lower overall production and consumption levels,
the cumulative effect on the environment may still be modest
as compared to that in the industrialized countries. However,
manufacturing in some of the more advanced developing
countries is growing faster than the world average, and there
is a global tendency for heavily polluting and /or highly re-
source/energy intensive industries to be relocated in develop-
ing countries. Some technology-intensive growth
industriessuch as electronics also present environmental haz-
ards. In such cases the needfor a coherent set of environmental
policies and measures is particularly urgent.

There are important links between the production and
consumption patterns of industrialized countries and those in
developing countries. First, there is a tendency to imitate the
industrialized countries.*’ Trade is the second link. Most raw
material exports of developing countries are intended for
developed country industries, and much of their industrial
output is meant for developed country consumers.”

On a per capito basis, the Organization for Economic Co-opera-
ton and Develcpment (OECD) countries consumed nearly 10
tmes more energy in allits forms than developing countriesin 1985.
Howuover, the industnal energy consumption per million US dollars
ofrechindustrial value added was Iwice os high in the developing
countrios as in tha OECD countries.

GINEDO, frndistey aned Dovvelopinent Global Report 1991792, p 93, 95)
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A variety of factors complicates
thetrade and environment issue. A coun-
try may be forced to improve its trade

balance, to increase commodity produc-
tion beyond sustainable levels. Inappro-
priate export incentives may encourage en-
vironmentally unsound production methods.
Exports of goods from developing countries may
face obstacles because of stricter environmental standards in
developed countries. The main condition for trade that serves
sustainable development would be thatend-user prices should
reflect the real costs of measures necessary to protect the
environment in the countries of origin as wellas in the country
of destination or transit.*’

These brief remarks indicate the extent to which the
environment and trade are inte;twined; measures to safe-
guard the environment could therefore have a strong impact
on trade in industrial raw materials and manufactured prod-
ucts. Sustainable development would require an increase in
trade shares of goods with a minimal environmental impact.
Suchchanges would affect developing countries toagreater or
lesser degree, depending on the role of trade in the economy,
the range and type of ccmmodities traded etc.

To recapitulate: the manufacturing sector is the key to
improving material standards of living. This has been inter-
preted by many to mean unlimited growth on the basis of an
underpriced input--nature. Through trade and imitation of the
industrialized countries, the developing countries areinvolved
in industrial development patterns which are now faced with
the problem of finite natural resources and a breakdown of
basic ecological processes. Being the greatest producers and
consumers, theindustrialized countries should lead the way in
adopting “..patterns of industrialization that enhance eco-
nomic and social benefits... without impairing basic ecological
prowesses”.” However, given the vast unmet demand in de-
veloping countries, and the rapid industrial growth rates of the
more advanced developing countries, such patterns will have
to be adopted globally to halt the further deterioration of the
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environment. Which changes are needed in manufacturing to
meet the challenge of sustainable development?

II. ECOLOGICALLY SUSTAINABLE INDUSTRIAL DE-
VELOPMENT .

A. Concept and criteria

Sateguarding the er.vironment implies, among others,
that industrial processes siould leave essential ecosystems,
and the relations between ti:ese, intact. UNIDO has suggested
the following definition of ~cologically sustainable industrial
development (ESID):

“... those pattemns of industrialization that enhance economic
and social benefits for present and future generations withuut
impairing basic ecological processes...significant degradation of eco-
logical processes by industrialization, as well as by cther human
activities, is ipso facto unsustainable over long periods. %

UNIDO suggests three criteria for ESID:14

(a) It must protect the biosphere;

(b) It must make the most efficient use of man-made and
natural capital;

(c) It must promote equity.

Basic criterion (a) is very difficult to fulfill because it
requires a variety of interlinked measures and a high degree of
international agreement and co-ordination. (tincludes reduc-
ing the threat from greenhouse gases and ozone-depleting
substances, maintaining the carrying capacity of natural re-
source systems and protecting the absorptive capacity of air,
water and soil from emissions and waste discharges.

The main strategies for protecting the biosphere are the
achievement of ambient standards for individual pollutants
and the stabilization and (eventual) reduction of total loadings
of pollutants. While more costly, the reduction of total loadings
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is essential for preserving overall ecologi-
cal balances. This implies the massive sub-
stitution of renewable energy for fossil
fuels along with vast improvements in
energy efficiency, and the near-closing of
the materials and producccycles (a complete
closing of the cycles would not be possible
because of inevitable decay). The energy issue is a
particularly important one, becauseof its direct relationship with
key environmental problems like global warming,. Theexecution
of the two strategies implies a minimization of raw material and
energy inputs—the production process must, in other words, be
as efficient as possible (criterion b).

With regard to the issue of equity (criterion ¢), if the
present production and consumption patterns of the richest
countries and population groups are the main cause of envi-
ronmental deterioration (see Chapter 1, section A), then it
follows that these must accept the largest responsibility for the
reorientation of global economic development towards long-
term ecological sustainability: ”*...eliminating global damage
must be...in relation to the damage caused” .- Given the fact
that environmental problems are now of a giobal nature and
that countries are economically interlocked, it is moreover in
the self-interest of the developed countries to assist the devel-
oping countries i promoting sustainable manufacturing.

There are several otiier aspects to the equity issue. At the
national level, programmes {or the poor combining better
access to productive resources witit the promotion of sustain-
able activities would reduce the need f the poor to exploit
marginal, fragile natural resources. Such programmes would
have totake special account of women, wiiese access to the
required know-how and resources often faces special ob-
“tacles. And strong, effective long-term measures i halt a
fu-ther deterioration of the environment should be takennow
to prevent an exponential growth in the cost which future
generctions must pay for enavire mmental damage !

B. The cradle-to-grave approach
So far, the approach to reducing envire nmental damage
has been one in which “end-of-pipe” technologies (treating
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emissions atter the production process) deminate. The new
approach that is emerging as a result of more stringent envi-
ronmental requirements (total loading standards) is based on
the prevention of damage--applying production processes
that are cleaner, using less energy and creating, cleaner prod-
ucts. This is a more effective and in many cases ultimately
cheaper wav ot reducing total pollutant ioadings. With bio-
sphere protectionand efficiency criteria in mind, this approeach
can and should be expanded to include a reduction ot raw
material requirements through recychng, reducing the raw
material content of products and increasing their technical and
economic hife.

’

This all-in approach s known as the “cradle-to-grave”
approach; it might also be called a “planning-to-reuse” ap-
proach. Fully developed, such an approach would greatly
reduce the environmental load at the level of individual prod-
ucts. It these eftorts lead to a near closing ot product and
materials cvcles, the cumulative effect ot manufacturing activi-

Soma examples of the scvings that can be cchieved through
ciegner produchon

Tanzarma Rehabilitation of the aiectrostatic prec ptarorsin a
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year and araducticnin trae cuthing of 1000 ha per yodar

Indig *thascean calculatad that aninveastment ot 18 36 bann
iniNdustaal enargy conservahon would be redquired to realle
anenargy consarvation of 35 per cent throughaou! theinaustral
wactor wheraasanestmaradtotalinvestment of Rs53 2L bihion
would be naadad to generata that amount of anorgy
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tie and products on the environment
(tozal pollution loadings, raw matenial
depletion) is minimized. A crucial part
of this all-in approach will be to internal-
ize the cost of using natural resources as a
source of raw materials or an assimilator of
effluents Whiie such costing has its limits in
safeguarding the biosphere ¥ its adoption is es-
sential - traditional systems of accounting (whether at the
national or at the enterprise level) o not take account of
environmental damage resulting from economic activities. At
the national policy level, the role of palicies, financial instru-
ments and regulations must be analysed for their impact, and
where nocessary these should be revised o provide asupport-
ing framework for ESID.

Most progress in the cradle-to-grave approach seems to
have been made so far in reducing raw material contents and
in cleaner production. Increasing the economic and technical
life of products, however, would haveto be reconciled with the
trends towards continuous innovation and rapidly changing
fashions in devel~ned econcmies. Progress in this area will
heavily depend on changing uiestyles and ona re-thinking of
development priorities in the research and business commu-
nity. Animportant step forward in connexion with the latter is
the Business Charter for Sustainable Development, formu-
lated by the International Chamber of Commerce and adopted
by a number of transnational corporations (TNCs).=/

The various aspects of ESID--the cradle-to-grave ap-
proach, the interdependence of countries, equity issues, the
linkaces between manufacturing and other economic activities

~zably transport, power generation and raw material pro-
duction), priving, policies and economic instruments--indicate
that action for ESID involves a wide spectrum of measures.
The measures that are being taken and that should be taken to
promote ESID are discussed below. |

10
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III. MEASURZES FOR ACHIEVING ESID™

A. The role of Covernments

Govermnnentaction s essential for progress towards ESID.
The complev, interrelated problems which must be solved in this
context require anapproach that will often be beyond the interest
of individual economic actors. Moreover, theleng-term interests
of all groups in society must be balanced.

As ¢ basic principle, Governments should consider envi-
ronmental concerns to be an integral part of economic policy-
making, and of industrial policy in particular. With this prin-
ciple inmind, theenvirommental impact of current and planned
policizs should be reviewed, taking account of the following:

{a) Present and expected industrial doveiopment pat-
terns and the role of manufacturing in overall devel-
opment;

{b) The present and expected impact of industrial de-
velopment on:

it Non-rerwewable resources;
(i) Renewwable raw material explottation;
vty Fnergy. water water and transport requirements;

(i Pollutum levels (caused by production processes, prod-
ucts and their final disposal);

i Relutions between various ecosystems, or elements of

these,
(¢} Import and export patterns;
(d) The role of regulatory and economic instruments;
{(¢) Employment and skill patterns and requirements.

Where applicable, such a review should be region-,
population group-, gender- and branch-specific in order to

11
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pinpoint present and likely future prob-
lems and to ensure that future policies
and measures are effective.

After completion such a review, a
framework for ESID can be set up. Sucha
framework may well be based on existing
industrial strategies, provided that ESID consid-

erations can be built in. Where ESID is likely to affect other
economic sectors (in particular the primary sector, energy and
water, trade and transport), the consequences should be spelled
out. The ESID strategy would indicate whether re-orientations
of industrial production may be needed or are expected,
especially in regions with a fragile natural environment. Spe-
cial consideration would be given to industries needing reha-
bilitation and /or restructuring, as these “‘end-of-cycle” indus-
tries tend to waste energy, raw materials and water; rehabili-
tation and restructuring moreover offer good opportunities
for introducing environmentally sound production methods.

In formulating an ESID strategy, developing countries
might benefit from focussing on the best available techniques
and technologies, processes and standards, adapted to their
specific situation where needed. While arelatively low level of
environmental damage may seem to offer some latitude for
environmentally sub-optimal industries, a continued reliance
on these offers a precedent fcr additional activities that are
unsustainable. Moreover, such unspoiled natural resources as
remain may well be essential for retaining local or global
ecological balances. The overall environmental cost of sub-
optimal production is therefore higher in the longer run.
Support from industrialized countries (see below) would help
developing countries to adopt the best instruments available.

After the formulation of an overall strategy, specific
measures tocreatea supporting framework for ESID would be
formulated. These measures, the cost of which should be seen
as an investment in development which is sustainable in the
long term, would include:

(@)  Introducing the “polluter /user pays” principlein

12
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economic policies, including the internalization of externali-
ties in price calculations. To realize the latter on a sector-wide
scale, Governments should promote the design and /or adop-
tion of suitable auditing methods;

(b) Adapting the existing body of regulations and
incentives and introducing, where appropriate, new instru-
ments (e.g.charges, taxes, tradeable pollution permits), ensur-
ing that a balanced mix of effective instruments is created to
encourage ESID;

(c)  Establishing new or strengthen existing proce-
dures for reviewing industrial projects with potentially signifi-
cant environmental effects. Such procedures should also be
applied to products. Assessment methods would bebased on
the cradle-to-grave method and, wherever possible, on inter-
nationally recognized guidelines;

(d)  Creating an adequate institutional framework for
the implementation of environmental policies, including a
strong and centrally placed environmentalministry or agency;

(¢)  Encouraging ESID-related R+D and technology
transfer as well as more efficient use of existing technologies
and procedures;

()  Providing access, on preferential conditions, to
finance for small- and medium-scale enterprises to encourage
ESID-oriented restructuring and modemization, taking spe-
cial account of female entrepreneurs;

() Promoting the diffusion of sustainable manufac-
turing activities in rural areas to improve rural living stan-
dards and slow down urban migration, thus reducing poverty-
related environmental problems;

(h)  Promoting training of managers, engineers and
employees inthe field of ESID, including female entrepreneurs
and factory staff, to ensure their full contribution;

(i)  Improving public awareness and promoting ESID
through environmental education, and encouraging the in-

13
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volvement of the publicin general and of

non-governmental organizations

(NGOs) such as industry federations,

trade unions, consumer organizaiions and

environmental organizatiors in ESID-re-

lated issues. Again, specialattention should

be given to increasing the awareness of women,

because of their generally lower educational stan-

dards and their key role in informal knowledge transfer to
children;

()  Strengtheningnationalhealth policies with regard
to pollution-related issues, giving special attention to groups
likely to suffer most from environmental hazards--the urban
poor, children, the old, women of child-bearing age-—ar.d
ensuring better occupaticnal health and safety standards,
especiaily for workers in high-risk industries.

(k)  Promoting the exchange of information on ESID
and the transfer of therelevant know-how and technology to
other countries, and to the developingcountries in particular;

)] Ensuring that ESID is a long-term policy issue.
Specific country characteristics will lead to very different
outcomes with regard to strategies with regard to ESID. Apart
from countries with a rapidly grcwing manufacturing sector
(see Chapter 1, section B) special challenges would be faced by:

(a) Countries with particularly fragile environments
(e.g. small island States, mountainous countries,
Sahel countries);

(b) Countries reavily relying on fossilized energy and
other non-renewable raw material exports;

(¢) Countries with very high population densities;

(d) Countries whose environment has already been
strongly affected ( e.g. those with large heavy indus-
try sectors or extensive deforestation).

14
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B. The role of industry

Entrepreneurship is based on individual responsibility
and selfreliance, and long-term thinking is essential for suc-
cessful industries. These characteristics ensure that manufac-
turing enterprises can play an independent, leading role in
promoting ESID. Cleaner production is the ESID objective
where industry can make the most immediate impact. As the
examples in Chapter II, section B show, there is increasing
proofthat cleaner production canlead to major savings through
more efficient raw material and energy use, throughre-useand
recycling.”/ Moreover, the growing market for “green” prod-
ucts--pollution-prevention and energy-saving equipment, re-
cyclable consumer goods ete.—-allows direct profits tobe made.
Stricter legislation in many countries, moreover, now penal-
izes pollution. The introduction of environmental cost ac-
counting will strengthen this trend.

Cleaning up production processes of old production
facilities is often costly, though “good housekeeping” can
sometimes lead to significant improvements in e.g. pollution
reductionand energy saving atlittle cost. The greatest progress
however is more likely to be made by new facilities based on
new equipment, production processes and products which
minimize environmental impacts from the start. The low level
of industrial developmentinmany developing countries could
be an advantage in this respect, as “leapfrogging” to the
newest, cleanest, ultimately more cost-efficient technologies
may be possible.

Industry-level measures needed for ESID include:

(a) Using, where feasible, raw materials, product for-
mulations, production processes as.d 2nergy sources that mini-
mize the impact on the environment; recycling, products and
waste materials. This would also imply:

{i) Assuming a cradle-to-grave approach to industrial
products and in the assessment of new propects;

(i1) Preventing pollution at the source;

(i) Increasing the technical and economice lite of products;

15
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() IncreasingR + Dactivities which
mentally friendly products;

() Exploiting markets for
““green” products;

(d) Integratingenvironmental awareness

and responsibility at both management and em-

ployee level, introducing environmental accc unting proce-

dures, providing training and information for staff, taking

special care to ensure that any obstacles toa full contribution
on environmental issues by female staff are removed;

(e)  Providing a healthy working environment;

(f)  Exchanging and disseminating information on
environmentally sound preducticn toother enterprises and to
the public at large.

Most of the know-how with regard tocleaner production
is held by manufacturing companiesin developed countries. In
order to ensure an improvement of environmental standards,
or the prevention of environmentally hazardous operations, in
enterprises in developing countries, itis of crucial importance
to transfer the available relevant know-how about technolo-
gies, products, processes, management aspects and training
procedures to these countries. The 1991 Second World Indus-
try Conference on Environmental Management (WICEM 1),
organized by the International Chamber of Commerce, pro-
posed theestablishmentofan Intermnational Clearing House for
Technology Access. This would be a joint effort of industrial
enterprises and United Nations Environment Programme
(UNEP) with the purpose of disseminating information on
cleaner technologies.!¥

TNCs could play a key role in promoting clean produc-
tion (and ESID in general) in developing countries. WICEM,
the United Nations Center for Transnational Corporations
(UNCTC) and ESID documentation (references) indicate that
TNCs are setting environmental standards for their own op-
erations; they are well-placed to stimulate the diffusion of
environmentally sound practices in the developing countries

16
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where they operate. TNCs often have a key position in the
manufacturing sector in these countries; this should ensuie a
strorg impact of their efforts in this respect.

Small and medium-scale industries represent a major
factor in the development of the manufacturing sector in
developing countries; as indicated above, however, such local
industries ofien do not have the know-how and accessto
finance and information required to reduce pollution, to in-
crease the efficiency of energy use and raw materials etc. This
is particularly true for the smaller enterprises and for thuse
owned by women. The majority of these enterprises is found
in the food processing and textiles sub-sectors. Entrepreneurs
in such industries would need external assistance focussed on
their particular problems.

Another special category is constituted by heavy indus-
tries, such as petrochemicals, which are the core of the indus-
trial development process in some of the more advanced
developing countries. These industries are often particularly
heavy polluters. While assistance to small and medium-scale
industries would probably be more a task for Governments,
international organizations and NGOs, assistance to heavy
industries could benefit strongly from the expertise of major
developed country companies, including TNCs.

While individual enterprises would be directly involved
in the transfer of clean production technologies, industry
associations havea key role to play as well, using their network
of contacts to promote cleaner production. Examples include
the International Clearing House for Technology Access re-
“erred to above, the Business Council for Sustainable Develop-
ment, and the International Network for Environmental Man-
agement created by the German Environmental Management
Organization BAUM. On theemployeesside, trade unions have
a strong role to play in cleaner production, as an extension of
their actions for healthand safety in the working environment.
An additional reason for trade union support to clean produc-
tion, and ESID in general, is that the loss of employment in
heavily polluting industries could well be c.mpensated by a
net overall employment gain in “green” activities. These are a
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growth factor, and even where ESID
activities are not labour-intensive, there
are likely to be multiplier effects on em-
ploymentinrelated activitiesas wellasin
the overall economy.

Theimpact onthe environmentas well
as the scope for cleaner production varies among
industries. UNIDO studies of the alumina, leather, phosphate
fertilizers, plastics and plastic waste recycling, and pulp and
paper industries 2-indicate that most of the progress with
regard to ESID has been made in the use of and /or search for
pollution-control technologies. There is also a growing under-
standing that industry has a responsibility for ensuring that
end products do not damage the environment. Recycling 15
getting increasing attention, but it is not always economical.
This problem can partly be solved by reducing the production
of disposable goods (e.g. packaging), but this issue is not
strongly addressed vet. Safeguarding the natural resource
base gets some atte:\t'on, but the related issue of biodiversity
is not yet resolved.

Even though these case studies make it clear that problems
(and therefore remedial measures) are often industry-specific, a
cradle-to-grave approach, being an integrated way of looking at
environmental issues throughout the production/consumption
cycle, would have to beadopted inall future planning, as itis the
only approaci which will take full account of the environmental
consequences of individual manufacturingactivities. Whereirre-
versible damageis done tobasic ecological processes, activities or
products should be phased out. A firstexample of this is the
phasing out of processes and products causing the destruction of
the ozone layer. An approach based on pollution prevention
implies that industrial planning should move away from such
activities altogether.

C. Community participation

The need to involve those who donot directly participate
in industrialproduction and planning has been noted in the
previous section. As all citizens are affected by, and can

18
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influence, environrental deterioration, it is necessar, (o en-
sure community participation in action towards ESID.

Historically, civic action groups have played a pio-
neering role in the debate on the environment, especially
in the developed countries, and they continue to play a
key role in this debate. This is due to the fact that they
have no vested interests in activities that are linked to
environmental hazards and can therefore focus directly
on such hazards.

For community participation to be effective, close
co-operation with enterprise and Governments is essen-
tial. Entrepreneurs will have to make ESID work, and
Governments must create conditions for ESID. The role
of NGOs and civic action groups is very much a “watch-
dog”’ role. If these groups are to make a constructive
contribution, it is essential that Governments and indus-
try provide the necessary information, establish efficient
communication channels and encourage citizen partici-
pation in the debate on environmental issues.

D. International co-operation

International co-operation is essential because of the
global nature of environmental problems, the need to transfer
know-how and technologies on ESID from the developed
countries to the developing countries and the limited financial
resources available in the latter to initiate the process towards
ESID. Partners in this process include the organizations of the
United Nations system, regional and sub-regional organiza-
tions, individual countries and NGOs. While much depends
on North-South co-operation, co-operation among, the devel-
oping countries is crucially important as well, mobilizing their
own expertise, capacities for the design of cleaner techniques
and technologies etc., and ensuring that their vital interests are
fully taken into account.
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Internatiional co-operaonfor ESID
would include the following areas:®/

(a) The establishment of strat-

egy and policy franieworks for industrial

development based onenvironmental con-
siderations through:

(i) The assessments of the environmental impact of
present industrial activities and development strat-
egies;

(ii) The identification of the potential and priorities for
environmentally sound sectoral and subsectoral ac-
tivities, particularly those where developing coun-
tries have a competitive advantage;

(iii) The creation of the required institutional infrastruc-
ture;

(iv) The adaptation/introduction of regulations and in-
centives, including standards to be applied
inernationally;

(b)  Assistance to developing countries in identifying
financial resources, private or public, where possible on
concessional terms, that would enable them to acquire the
technologies and the technical, managerial and ad ministrative
know-how required to achieve ESID; such assistance would be
performance-related to ensure rapid progress towards ESID
and would be reserved for those cases where an increase in
efficiency with available means does not guarantee sufficient
progress;

()  Theintroduction of cleaner production processes
and strengthening of the domestic technical and scientific
capacity for such processes. This would include the following
areas:

(1) Assessing the financial, economic and environmental
benefits of FSID and the development of techniques
for identifying and measuring environimentalimpacts;

20




SAVING THE ENVIRONMENT

(ii) The design, establishment, operation, evaluation
ard monitoring of pollution prevention techniques
arv] cleaner technologies, production
processes and products;

{iii) An ESID-approach to the rehabilita
tion of existing industries;

(iv) The preparation of guidelines on envi
ronmentally sound industrial practice for
selected sectors;

(iv) The transfer of technology and managerial know-
how, e.g. through the establishment of demonstra-
tion centres for ESID, and the creation of endog-
enous R+D capacity. Toensurea full contributionto
ESID by women, particular attention should be paid
to their representation in such activities;

(v) Education, training and dissemination of relevant
information, again with particular attention to
women.

The participants in international co-operation constitute

a wide spectrum: Governments and private enterprise in

Technical assistance by UNIDO to promote clean<: productiorin
developing countries covers a number of oreas indicated above.
Fxamples include:

The estabishment of a demonstration plant for black liquor
daesilication at a newsprint enterprise in Nagar, Kerala, indio

A rehabilitoticn programme for on aluminium casting plant in
Pleven, Bulgaria, which would reduce anvironmental poliution

OCptimizing the environmental performance of model stoel
works in Asgentina ond Thailond through improvexd manoge-
ment ond troining

he preporation of on Audit cnd Reduction Manual for indus-
trio! Ernissions ond Wastes

The assessment of the of the feaubility of an industrial-scale
pilot biogas plont in Harare. Zimbobwe
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industrialized and developing countries,
international crganizations and NGOs.
A division ot labour among these is
necessary tomake themostofeachactor’s
special abilities, depending on the specific
issue(s) addressed. Co-ordination, how-
ever, is essential, given the fact that the vari-
ousaspects of ESIDareinterrelated. Actors should,
individually and collectively, review the environmental im-
pact of existing programmes, incorporate environmental con-
cemns in their futurework and co-operate on international
environmental conventions. The mutuality of inierests be-
tween developed and developing cc untries in achieving ESID
provides acompelling argument for stronger North-Southand
South-South co-opera.ion.
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